YIQYIH, YOMXOO and YOMXUU.] Therefore, we chose to investigate the nature and type of intermolecular interactions in the crystal structures of some very simple aldehydes.
Anisaldehyde (4-methoxybenzaldehyde), (I), salicylaldehyde (2-hydroxybenzaldehyde), (II), and cinnamaldehyde [(2E)-3-phenylprop-2-enal], (III), are liquids with melting points of 272, 266 and 265.5 K, respectively. These compounds are widely used in the chemical industry as intermediates in the preparation of perfumes, flavouring agents, dyes, pharmaceuticals and agrochemicals. The interesting feature of these compounds is that they do not possess any strong hydrogenbonding functionalities. In salicylaldehyde, the OH group is bound intramolecularly to the aldehyde C O group. The possible intermolecular interactions in these three compounds are of the types C aryl -HÁ Á ÁO, C formyl -HÁ Á ÁO, Csp 2 -HÁ Á ÁO, Csp 3 -HÁ Á ÁO, C-HÁ Á Á and -. The formyl C-HÁ Á ÁO interaction is known to be very weak, owing to the poor electropositive character of the formyl H atom (Breneman & Wiberg, 1990; Williams, 1988) . Despite this, short C formyl -HÁ Á ÁO contacts are frequently observed in the crystal structures of aliphatic aldehydes (Thakur et al., 2011) . The stabilizing nature of these C formyl -HÁ Á ÁO contacts has also been confirmed by computations on formaldehyde clusters; these calculations show a gradual increase in the electropositive nature of the formyl H atom on going from an isolated gasphase environment to the crystal. X-ray crystallographic studies of aromatic aldehydes by Moorthy and Venugopalan also established that formyl C-HÁ Á ÁO interactions are relevant to crystal packing (Moorthy et al., 2003 (Moorthy et al., , 2004 (Moorthy et al., , 2005 ; Lo organic compounds Presti et al., 2006) . However, in the case of aromatic aldehydes, the C formyl -HÁ Á ÁO interactions have to compete with C aryl -HÁ Á ÁO interactions involving a relatively more acidic H atom. With our ongoing interest in the study of C-HÁ Á ÁO hydrogen bonds in aldehydes, we report here the crystal structures of (I), (II) and (III) (Fig. 1 ). Crystals were obtained in each case by means of in situ cryocrystallization.
Compound (I) crystallizes in the space group P2 1 2 1 2 1 with Z 0 = 1. The formyl and methoxy groups lie slightly out of the plane of the benzene ring by 4.3 (4) and À2.9 (3)
, respectively (torsion angles O1-C7-C1-C6 and C3-C4-O2-C8). The C aryl -C formyl bond [1.455 (3) Å ] is slightly shorter than a normal C-C single-bond distance (Allen et al., 1987) . This is possibly a result of extended conjugation between the aldehyde group and the aromatic ring. There are several weak C-HÁ Á ÁO hydrogen bonds (Table 1) (Table 2) : C3-H3 and C6-H6 interact with the carbonyl O atom (O1) and hydroxy O atom (O6), respectively, of different neighbouring molecules (Fig. 3a) . Additionally, a weak C formyl -HÁ Á ÁO interaction is also observed [C7-H7Á Á ÁO1(Àx, Ày + 1, Àz + 1); Fig. 3b ].
Compound (III) crystallizes in the space group P2 1 /c with Z 0 = 1. The propenal fragment lies out of the plane of the benzene ring by À9.36 (18) (torsion angle C2-C3-C11-C12), with a C aryl -Csp 2 bond length of 1.4656 (16) Å . This indicates poor resonance between the propenal fragment and the aromatic ring. The molecules are arranged in linear chains arranged in a head-to-tail fashion via C14-H14Á Á ÁO1(x + 1, y, z + 1) hydrogen bonds (Table 3 and 
Experimental
Crystallization was performed on the diffractometer using a miniature zone-melting procedure with focused IR laser radiation, according to Boese & Nussbaumer (1994) . The temperature of crystallization was 263 K for (I), 253 K for (II) (Fluka) and 248 K for (III) (Fluka, 98%, lot No. 1222882 24005132). The first crystal of (I) obtained was of low quality. Therefore, only a reduced set of frames was collected, but afterwards no better crystals could be obtained. For (I)-(III), the low coverage of the reflection data resulted from the orientation of the cylindrical crystal and the chosen scan mode, both due to the in situ crystal-growing technique. Any other mounting of the crystal or different scan mode would lead to melting of the crystals.
Compound (I)
Crystal data H atoms of the methoxy group were idealized with tetrahedral angles in a combined rotating and rigid-group refinement, with C-H = 0.97 Å and U iso (H) = 1.5U eq (C). All other C-bound H atoms were refined using a riding model starting from idealized geometries, with C-H = 0.96 Å and U iso (H) = 1.2U eq (C). The hydroxy H-atom position in (II) was taken from a Fourier map and also refined as a riding atom, with U iso (H) = 1.5U eq (O). Table 1 Hydrogen-bond geometry (Å , ) for (I). For all compounds, data collection: APEX2 (Bruker, 2006 ); cell refinement: APEX2; data reduction: SAINT (Bruker, 2006 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010 (ii) Àx; Ày þ 1; Àz þ 1; (iii) x À 1; y; z.
Table 3
Hydrogen-bond geometry (Å , ) for (III). 
